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Overview
Detect to Prevent

Biotechnology/EOS

Detect to Treat
Air Force Installation Protection Programs
LRN

Putting it all together
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Detect to Prevent
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Biotechnology
Epidemic Outbreak Surveillance (EOS)
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The Future
Biophysics

1990’s 2000’sLate 
1980’s Future ?

Biotechnology the next revolution

http://iml.jou.ufl.edu/Newszine/health/pics/080901/cloning.jpg
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Key issues identified

Ethical Legal Social Issues(ELSI)

BIOINFORMATICS

GENOMICS

Human 
Intrinsic

Human 
Extrinsic
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Why biotechnology
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EOS
Developing a critical capability

To develop a model To develop a model biodefensebiodefense system which decreases the loss of  system which decreases the loss of  
personnel, resources and time secondary to a natural or adversarpersonnel, resources and time secondary to a natural or adversarial ial 

outbreak/release of an infectious agent.outbreak/release of an infectious agent.
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Global Emerging Infections Systems 
GEIS Febrile Respiratory Illness (FRI) Surveillance

Acute Respiratory Disease in Basic Military Trainees

GEIS surveillance projects are
cooperative initiatives that 
involve all services of DoD.

June 98 - April 01
7191 throat cultures:

> 60 % adenovirus
4.2% influenza A
1.5% influenza B
0.3% RSV
1.0% parainfluenza 1,2,or 3
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Projection of Extrinsic
Real time surveillance for forensic identification of biologic aReal time surveillance for forensic identification of biologic agent gent 

release using a release using a bioshieldbioshield

A
C
G
TA
C
G
T

Emergent detectors at 
multiple sites

Uncertain performance 
as standalone units

Coordinated as an 
interactive network of 
point of care nodes

Reliable networks 
circuits using unreliable 
components (Claude 
Shannon)
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Projection of Extrinsic
Real time surveillance for forensic identification of biologic aReal time surveillance for forensic identification of biologic agent gent 

release using a release using a bioshieldbioshield

A
C
G
TA
C
G
T

>400,000  different probes>400,000  different probes

AGCGT

ACCGT

Distinguishing 
genetic variants
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Projection of Intrinsic

Human performance enhancement

ELSI

?
Bioregulators/modulators

Physiological sensors

http://www.pollinatorparadise.com/Solitary_Bees/IMAGES_SB/hornfacedbee1a.jpg
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Bringing it all together

Biotechnology 
threats 

Biotechnology 
capabilities

FDA Approval

Biotechnology 
partnerships

ELSI issues

AFMSAFMS

6.1 6.2 6.3 6.4 6.5

Cellular Dynamics Cellular Dynamics 
and Engineeringand Engineering

DecontaminationDecontamination BiomaterialsBiomaterials

BiosensorsBiosensors

BiocomputingBiocomputing

AFRLAFRL

USAF XOUSAF XOACC/DR AQ

http://www.theodora.com/wfb/iraq_geography.html
http://www.theodora.com/maps/iraq_map.html


•Rugged Advanced Pathogen Identification Device
(RAPID) is a portable system capable of fast laboratory 
confirmation using PCR techniques.

•Theatre Occupational Module (TOM) Incorporates 
a standardized environmental baseline survey for 
initial and ongoing risk assessment.
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Collecting Deployment    
Health-related Data

Disease and non-battle injury 
surveillance for current 
operations

Exposures
Health events

Air Force, Army, Navy, Marine 
Corps field units collect data 
and submit

Currently 7 days/week

Results classified—
daily/weekly reports delivered 
to customers via SIPRNet

AFIOH

GEMS

C1

AFIOH
Workstation

Every 
Day

Daily/ 
Weekly
Update

Joint Server
& Database

Theater-level
Assessment
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Ruggedized Advanced Pathogen 
Identification Device (RAPID)

35 Deployable Biological 
Augmentation Teams

Identifies biological threat 
agents

Provides commander real time
agent identification

Facilitates command decisions 
i.e. prophylaxis, quarantine, 
isolate
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Laboratory Biodefense Guide

Guide provides the team members with:  
Clinical and Environmental sampling 
protocol for Chem/Bio agents
Water/Food Monitoring Strategies 
for  contaminates
Standardized OI’s for deployed or 
fixed sites in a field-hardy pocket 
sized guide 
Basic “How To” for RAPID 
maintenance and troubleshooting
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Guide to Operational Surveillance of 
Medically Important Vectors and Pests

USAFSAM request 

Guide provides:
USAFSAM classroom to field 
training guide 
Critical medical information to 
include:

Control of vector-borne 
diseases
Reduction of impact on 
military mission 

Fully illustrated,  field-hardy and 
pocket-sized  

Benefit to multi-services:
Public health
Civil engineer pest management 
personnel
Military entomologists
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Headquarters U.S. Air Force

Detect to Treat

Installation Protection Programs
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AF WMD Emergency 
Responder Program
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Medical Response Construct
Casualty Prevention

Detection
Identification
Medical Surveillance

Casualty Treatment
Decontamination
CBRNE treatment modalities



I n t e g r i t y  - S e r v i c e  - E x c e l l e n c e 23

Training & Exercise
AF SMEs partner with Texas A & M University/Texas 
Engineering Extension (TEEX)

Cross-functional teams (SMEs)
Civil Engineering– Readiness, Fire, EOD 
Medical –AF/SG Force Protection
Security Forces - HQ USAF Security Forces Center

2 separate one week visits per installation 
Week 1- Planning  Workshop
Week 2- Classroom training, table top exercise, field 
exercise 
4-6 weeks between visits
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AF WMD Emergency Response 
T & E Schedule 

Gatekeeper 
Contact

Installation Visit

ER Equip.
Purchased 

ER Training Table Top
Exercise

Field Training
Exercise with 

Enhanced Injects

Command Post
Exercise

Hot Wash &
Exit Report

4-6 months Planning 
Workshop

~ 1 month

(5 Days)

(5-9 Days)
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WMD EMS Operations Course
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Human Patient Simulator
Technology

Advanced mobile health care 
management for first 
responders

Provides “physiologically 
correct” patient presentations

Provides “real time” patient 
responses

Student Experience

Promotes critical “thinking skills”

Allows attainment of competency 
(performance) for WMD 
experiences

Provides realistic WMD agent 
student experiences
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Joint Service Installation Pilot 
Program (JSIPP)



I n t e g r i t y  - S e r v i c e  - E x c e l l e n c e 28

JSIPP Tiered Approach and 
CBRN Capabilities

Tier 1: Emergency Responder equipment, 
CONOPS refinement & training
Tier 1: Emergency Responder equipment, 
CONOPS refinement & training

Tier 1 locations will not 
have CB Detection 
equipment installed

Tier 2: ER & limited CB 
detection equipment, 
CONOPS refinement & 
training

Tier 2: ER & limited CB 
detection equipment, 
CONOPS refinement & 
training

Limited integration of sensors into 
existing installation Emergency 
Response network

Tier 3: ER & CB 
Detection equipment,  
integration, CONOPS 
refinement & training

Tier 3: ER & CB 
Detection equipment,  
integration, CONOPS 
refinement & training

Full integration of sensors into 
existing installation  Emergency 
Response network

• One Size does not fit all
• Assess Technical Adequacy
• Funds O&M Support
• Reduces Risk

Why a Tiered Approach?Why a Tiered Approach?

Pope AFB, 4Q FY03 

Barksdale AFB, 2Q FY04 Robins AFB, 2Q FY04 
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FY04:
Aviano
AF Academy
Langley (Guardian Program base)
Kadena
Tinker (Guardian Program base)
Barksdale (JSIPP training)
Yokota
Andrews (Guardian Program base)
Robins (JSIPP training)
Misawa
Wright-Patterson (Guardian Program base) 
Robins (Guardian Program base)Guardian leveraging Services’ WMD ER Programs 

& Lessons Learned from JSIPP

DoD Guardian Program



I n t e g r i t y  - S e r v i c e  - E x c e l l e n c e 30

Installation Protection

- JSIPP lessons learned
- Installation Prioritization
- New “Concept of Employment”

Guardian Project

Guardian Project
•Chem/Bio sensors,  
WMD ER equipment, 
training & exercises

•200 DoD installations
•FY04-FY09

WMD Emg Response
•WMD ER equip, training
& exercises

•Partner w/ Texas A&M  
•4 pilot bases complete; 
5 planned for FY04

USAF WMD Emergency Response Pgm INSTALLATION
PROTECTION

JSIPP

JSIPP
•Pilot Project
•Chem/Bio sensors, 
WMD ER equipment,
training & exercises 

•9 DoD installations (3 AF)
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Headquarters U.S. Air Force

A Medical Group-Oriented 
Chem-Bio Medical Readiness 

Program

A Medical Group-Oriented 
Chem-Bio Medical Readiness 

Program
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Game Design & Execution

Game Play Advanced By:
Scenario
Player Planning
Cues
Player Inputs
Focused Enabling Questions by Senior Player

Real World Player Roles — and As Committee of the Whole

Relies Upon Player Intellectual Curiosity and Participation in Discussion

ChoiceChoiceCuesCues CuesCues ChoiceChoice

CueCue

IssuesIssuesIssues

PlayersPlayersPlayers

QuestionsQuestionsQuestions

CueCue

CueCue

CueCue

ChoiceChoice

ChoiceChoice

CueCue

CueCue

CueCue

CueCue

CueCue

Cue

CueCue

CueCue

PlayerPlanning

PlayerPlayer
PlanningPlanning

ScenarioScenario VignettesVignettes
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CODE SILVER
FOCUS: Integrated Response

CODE SILVER
FOCUS: Integrated Response

Though Med Group Is Focus,
Requires Integrated Airbase Response

Med GroupMed Group
OperationsOperations

AirbaseAirbase
OperationsOperations

and communityand community

TRAINING and EXERCISESTRAINING and EXERCISESTRAINING and EXERCISES



Joint Biological Agent Identification & 
Diagnostic Systems

JBAIDS

Laboratory Response Network 

LRN

Detect to Treat
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Employment Concepts

Mobile Platforms:

– Forward Surgical & Preventive Medicine 
Teams 

– Hospital Ships 

– Medical Evacuation Aircraft 

Fixed & Forward Sites:

– Military Forward Deployed Labs

– Specialized “Fly away” Teams 

(FBI, CDC, DoD Biohazard Response Teams, 
etc.)

– General Hospitals

– Medical Centers

– Airfield Medical Triage Sites

“Standardized … “Standardized … DoDDoD Workhorse”Workhorse”

Block I & II operated 
in sheltered 
environment

Block I & II operated 
in sheltered 
environment



I n t e g r i t y  - S e r v i c e  - E x c e l l e n c e 36

Integrated System
Artists’ Concept Block III

Consultative Experts
Centers of Excellence

Service 
Component

Unit
Deployed
JBAIDS

CONUS
Data BaseTheater-level

Consultation

USAMRIID

Classified
Com links

Unified 
Command

BW EventBW Event
Incident

Secured Reach back

Airfield

Area 
Sites Natural Natural 

OutbreakOutbreak

Example:
Food borne 
Outbreak -

early id affords
prompt intervention; 
on-going surveillance
key to cause/source

determination

Fix Site
JBAIDS
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Critical Reagents Program (CRP) 
Supports Multiple Technologies

Antibody 
Stockpile

ECL FASTubes DNA Panels

Taqman PCR Assays
JBAIDS Assays

Threat Panels

•ECL Assay Validation – AFIOH

Proficiency
Testing
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CRP Production Thrusts
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JBAIDS Block I Agents
Second Tier:Second Tier:

10 Agents10 Agents
Cholera

CCHF

Cryptosporidium

Dengue Fever

Escherichia coli

Hantaan
Influenza

RFV
Salmonella

Shigella

First Tier:First Tier:

10  Agents10  Agents
Anthrax*

Brucella

Ebola-Marburg

Encephalitis virus

Glanders

Plague**
Q Fever

Smallpox**
Tularemia

Typhus

• Agent Threat Lists
• Medical Risk Assessment
• DoD Priorities

Input for “Rack & Stack”

*First agent for FDA clearance

**Under consideration / 2nd Agent

Objective = “Desired”
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Laboratory Response Network
Location
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Headquarters U.S. Air Force

Operation NOBLE EAGLE
Joint Biological Rapid Response Team
Support for NYC Anthrax Testing

19 –25 October 2001
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(Pictures)

Decontamination Area Temporary Storage

Sample
Processing

& 
Accessioning
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BSL 3 Processing Area

PCR

CulturingSample Preparation

Sample Aliquots Hand Held Screen



I n t e g r i t y  - S e r v i c e  - E x c e l l e n c e 44

On-site Operations

Over 2500 pieces of mail or material 
received in 17 days, all potentially evidence

DOD Lab set up and operational within 90 
minutes of arrival at DOH Laboratory

24/7 coverage; one 12 hr shift; 300+ 
samples/shift capable

As of 1 Nov 01, 1129 specimens tested

First 14 days:  EIA screen     PCR     Culture

Last 7 days:    PCR & PCR of Pos Cultures

Crafted / refined sample collection, 
processing, testing protocols

Transitioned operations to NYC DOH; 
average 50 items received per day
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Preliminary Test Results

Specimens Culture1 PCR2 Notes

Positive

Negative

Sensitivity

Specificity

36

1030

36

1030

100%

100%

Interlab PCR 
comparison:

99% - 99/100*

*1 - Screen + 

[Repeat PCR (from 
culture) pending]

1 -- culture growth, colony morphology, biochemical characterization – δ hemolysis, 
colony morphology, Gram and capsule stains, phage & penicillin sensitivity, DFA 

2 -- LF or PA screen – if positive, perform battery – LF or PA repeat, CAP and SASP

LF – PX01 marker CAP – PXO2 / capsule marker
PA – PX01 marker SASP – Bacillus marker

Test for DNA sequences associated with Bacillus, & B. anthracis pathogenicity
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Putting It All Together
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Spectrum of Biological Warfare

Event

Days to Years

Minutes to 
Days

Minutes to 
Hours

Seconds to 
Minutes Hours to Days Days to  Years

Protection (collective 
and Personal)

Med Countermeasures

Counterproliferation

Genetic Sequencing

Medical Countermeasures/ 
Advanced Diagnostics

DecontaminationDetection & 
Identification

Consequence 
Management
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Biodefense: Certain Weapons 
Pose Critical Risk

Intelligence Threat (HAZARD PROBABILITY)
GREATEST                                                        LEAST

Catastrophic NoneNone NoneNone Ebola None

Critical

AnthraxAnthrax

BotBot.Toxin.Toxin

PlaguePlague

RicinRicin

Smallpox

Encephalitis

None None

Marginal

None Tularemia

SEB (Staph. 
Enterotoxin)

Glanders MycotoxinsMycotoxins
((TricotheceneTricothecene))

Negligible
None EncephEnceph. virus . virus 

(VEE)(VEE)
QQ--FeverFever

CholeraCholera

BrucellosisBrucellosis

TyphusTyphus

M
ed

ic
al
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k
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A
ST

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 G
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High Risk and Threat Agents have the potential to severely 
degrade Air Operations -- Vaccines can manage some risk
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Medical Countermeasures to 
Decrease Risk to Mission 

Pre-exposure
Food & water safety
Prevention (e.g., 
vaccines)*
Early detection & ID*
Protective equip (PPE)

Post-exposure
Detection & ID*
Protective equip (PPE)
Decontamination
Disease surveillance 
Prevention (e.g., vaccines 
or antibiotics)*
Treatment, symptomatic 
disease*

Catastrophic

Critical

Marginal

SEVER
ITY (M

ED
IC

A
L IM

PA
C

TS) Negligible

CounterCounter--
measure measure 
Effects Effects 

on on 
BWBW
RiskRisk

*Countermeasures addressed in following status analysis
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Medical Countermeasures & 
Survivability Example: Anthrax

Exposure to 
Lethal Dose

Onset*of 
Symptoms

*Range: 2-43 days, 
(usually by 7 days)

Pre-exposure

Note:  Antibiotic = 30-60 days of Ciprofloxacin or Doxycycline at recommended 
dose, ideally begun in first 48 hours after exposure

Vaccine=Anthrax Vaccine Adsorbed (AVA)

(Case survival rate 
untreated ~3%)

Estimated
Survivability

93-95%93-95%

~90%~90%

~100%~100%

~100%~100%

Vaccine onlyVaccine only

VaccineVaccine AntibioticAntibiotic

Antibiotic onlyAntibiotic only

AntibioticAntibiotic VaccineVaccine++

VaccineVaccine

VaccineVaccineAntibioticAntibiotic ++

Time

Not ProtectiveNot Protective

11-14%11-14%

Pre-Symptomatic Symptomatic

Ref: MMWR, 
49:RR-15, 

2000
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Questions?
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